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英語学習者音声のリズムの評価に用いる
テキストの必要条件
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2 リズムの評価に用いるテキストの必要条件の設定
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3 主観評価値を予測する客観評価モデルの構築
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表１　１テキストに強音節が１，２，３個含まれるテキストの例．音節境界は“・”の記号で示している．強音節（@）
と弱音節（-）は２．２で述べた定義に基づく．
???????????????? ????
?
I?m a?mused.
-     -     @ 
?
I?m a?mused by the man.
-      -    @      -   -     @ 
?
I?m a?mused by the man and his ver?y fun?ny jokes.
-     -     @      -   -     @     -     -    -   -   -    -    @
表２　実験に用いるテキスト．各テキストには，強音節が３個含まれている．音節境界は“・”の記号で示している．
強音節（@）と弱音節（-）は２.２で述べた定義に基づく．
????
A I?m a?mused by the man and his ver?y fun?ny jokes.-     -     @      -   -      @    -     -    -  -   -     -    @
B Why won?t you wait un?til Fri?day when he?s back?   -         -      -     @    -   -   @    -      -       -      @
C Thank you ver?y much for eve?ry?thing that you did for us.     -       -     -  -     @     -   @    -     -       -     -    @    -   - 
D The boys have sold some of the flow?ers.  -      @      -     @      -     -    -    @     - 
E I was ter?ri?bly an?noyed with the man for beat.ing the dog.-   -    -   -   -    -      @       -     -     @    -      -    -     -    @
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図１　音声波形を用いて示した，音節持続時間の母語話者と学習者との比較の例．
図３　同一テキストを読み上げた際の，母語話者（実
線）と学習者（点線）の，文持続時間の揺らぎの
例．母語話者は学習者ほど範囲が広がってはいな
いが，母語話者でもかなりの揺らぎがある．
図２　本研究の客観評価の流れ．
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4 予測実験による必要条件の妥当性の実験的検証
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図４　学習者と母語話者の，強音節（図上）と弱音節
（図下）の持続時間の度数分布．学習者音声では，
母語話者音声と比較して，強音節の伸長が少な
く，弱音節の短縮が少ない傾向にある．
48
????????????????????????
??
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????????????????
????????????????????????
????????????????????????
???????????????????????.??
?????
????????????????????????
???????????????????????
??????????????????????ERJ
????????????????????????
???????????????????????
????????????????????????
????????????????????????
?????????????????????A??
????????????????????????
????????????????????????
????????????????????????
??????????.?.?????????????
????????????????????????
???????????????????.????.???
???????????????????.????.???
?????????????????????????
???????%????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
???????
5 結論
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
???????????????????????
???????????????????????
????????????????????????
????????????????????????
????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????
謝辞
????????????????????????
??No. ???????????????????????
????B-?????????????
参考文献
??? ???? , A. A. Reyes, ???? , ???? . ??????
?????????CAI???? .? ????????
? , ??, ???-??? ?????. 
??? ??  ? , ??  ? , ???? . ???????????
????????????????????????
? .? ??????? , 57, ???-??? ?????. 
??? Y. Yamashita, K. Kato, and K. Nozawa. ?Automatic scoring 
for prosodic proficiency of English sentences spoken by 
Japanese based on utterance comparison.? IEICE Trans. Inf. 
Syst., E88-D, ???-??? ?????. 
??? A. Ito, T. Konno, M. Suzuki, and S. Makino. ?Improvement 
of automatic English prosody evaluation based on word 
clustering using a decision tree.? IEICE Trans. Inf. Syst., 
J91-D, ???-??? ?????. 
??? ??  ? . ????????????????????
表３　１テキストに含まれる強音節の個数の違いによ
る，主観評価値と客観評価値との相関係数の比較．
??????????
??????
?????? ???
? ?.?? ?.??
? ?.?? ?.??
? ?.?? ?.??
49
?????????????? . ????????????
??????????????? ??????. 
??? D. Jones. An Outline of English Phonetics ?W. Heﬀer & Sons 
LTD., Cambridge and Maruzen Company LTD., Tokyo, 
?????, ???-???. 
??? P. Roach. English Phonetics and Phonology ?Cambridge 
University Press, Cambridge, ?????, ??-??. 
??? ????? . ???????????? ??????
?? ???? , ?? , ?????, ?-??. 
??? I. Lehiste. Suprasegmentals ?MIT Press, Cambridge, ?????, 
???-???. 
???? S. Nakamura, H. Tsubaki, Y. Kondo, M. Nakano, and 
Y. Sagisaka. ?Tempo-normalized measurement and test set 
dependency in objective evaluation of English learners? timing 
characteristics.? Proc. ICPhS ?Saarbrucken, Germany?, ????-
???? ?????. 
???? S. Nakamura, S. Matsuda, H. Kato, M. Tsuzaki, and Y. 
Sagisaka. ?Objective evaluation of English learners? timing 
control based on a measure reecting perceptual characteristics.? 
Proc. IEEE ICASSP ?Taipei, Taiwan?, ????-???? ?????. 
???? P. Ladefoged. A Course in Phonetics ?Harcourt Brace 
Jovanovich, Texas, ?????, ???-???. 
???? N. Minematsu, K. Nishina, and S. Nakagawa. ?Read speech 
database for foreign language learning.? J. Acoust. Soc. Jpn., 59, 
???-??? ?????. 
???? S. Young, G. Evermann, T. Hain, D. Kershaw, G. Moore, 
J. Odell, D. Ollason, D. amnd Povey, V. Valtchev, and P. 
Woodland. e HTK Book ? for HTK Version ?.?? ?Cambridge 
University Engineering Department, Cambridge, ?????. 
???? S. Nakamura. ?Analysis of relationship between duration 
characteristics and subjective evaluation of English speech by 
Japanese learners with regard to contrast of the stressed to the 
unstressed.? J. Pan-Pacic Association of Applied Linguistics, 
14（1）, ? -?? ?????. 
???? S. Nakamura, H. Kato, and Y. Sagisaka. ?Effects of mora-
timing in English rhythm control by Japanese learners.? Proc. 
INTERSPEECH ?Brighton, England?, ????-???? ?????. 
???? S. Nakamura, and Y. Sagisaka. ?A requirement of texts for 
evaluation of rhythm in English speech by learners.? Proc. 
ICPhS ?Hong Kong, China?, ????-???? ?????. 
50
